Background/Aims: We studied factors influencing colon postpolypectomy bleeding (PPB), with a focus on antithrombotic and anticoagulation therapy.
INTRODUCTION
Endoscopic removal of adenomas is the optimal treatment for prevention of colorectal cancer because of minimal invasiveness and the low rate of procedure-related complications. 1 Nonetheless, the reported rate of postpolypectomy bleeding (PPB) ranges from 0.07%-1.7%. [2] [3] [4] Previous studies identified some factors associated with PPB, including polyp size, location in the right colon, sessile morphology, number of polyps, comorbidities, endoscopist's experience, number of polyps removed, and use of antiplatelet and anticoagulant drugs. [4] [5] [6] [7] [8] [9] [10] [11] [12] European Society of Gastrointestinal Endoscopy (ESGE) guidelines state that polyps can be safely removed without interruption of aspirin therapy, but there is major debate about polyp removal without interruption of thienopyridines (ticlopidine, clopidogrel, prasugrel, and ticagrelor) and anticoagulants because of the paucity of data available about the safety of the procedure. 13 In contrast, an increased percentage of patients remain on these drugs because of a significant risk of ischemic events if medication is suspended. The American College of Chest Physicians (ACCP) guidelines recommend against suspension of dual antiplatelet therapy for 12 months following placement of a drug-eluting coronary stent, and advise administration of bridge therapy with low-molecular-weight heparin (LMWH) if oral anticoagulants are sus-pended, according to thrombotic risk.
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MATERIALS AND METHODS
The study was conducted according to the principles of the Declaration of Helsinki. A total of 14,580 medical charts of patients who underwent colonoscopic polypectomy from 2007 to 2014 were retrospectively reviewed (using computer-assisted research) in order to identify cases of immediate and delayed PPB. Immediate PPB was defined as intraprocedural hemorrhage. Delayed PPB was defined as occurring up to 30 days following polyp removal. 
Statistics
Continuous and categorical variables were expressed as mean±standard deviation, and frequencies were expressed as percentage, odds ratio (OR), and 5%-95% confidence interval (CI). Comparisons for univariate analysis were made with the chi-square test for categorical variables and student' s t-test for continuous variables. Variables with p-value <0.1 were included in the stepwise multivariate logistic regression model. Statistics was performed with STATA 13 software (StataCorp, College Station, TX, USA).
RESULTS
After removal of 279 polyps, 118 patients experienced bleeding (27% of patients had ≥3 polyps). PPB was immediate or late in 41% and 59%, respectively. The incidence of PPB was 0.8% per year over a period of 7 years. The median time from polypectomy to onset of symptoms was 2.5 days. Compared with immediate bleeding, delayed bleeding was associated with the presence of major bleeding (44% vs. 25%, p=0.03), use of LMWH (30% vs. 12%, p=0.03), and presence of any comorbidity (77% vs. 53%, p=0.03). Among patients with PPB, 36 underwent colonoscopy without any endoscopic interventions, 80 received injective and/or mechanical hemostasis during endoscopy, and 2 went to surgery because of persistent and severe bleeding. There were no deaths related to PPB. The control group included 539 patients and a total of 966 polypectomies (18% had ≥3 polyps). Characteristics were grouped when there were less than 10 cases (nonsteroidal anti-inflammatory drugs with aspirin, Endoloop ® and OTSC Tables 1 and 2 . Multivariate analysis showed that polyps ≥10 mm, administration of LMWH, any comorbidity, and presence ≥2 risk factors were associated with PPB (Table 3) .
DISCUSSION
This retrospective case-control study found that PPB is influenced by polyp size ≥10 mm, administration of LMWH, presence of any comorbidity, and presence of ≥2 risk factors.
Results from previous studies of risk factors for PPB are heterogeneous because of their prospective or retrospective nature, differences in the characteristics of the polyps or patients, and risk factors considered. Polyp size was the major risk factor identified in a large number of studies. [5] [6] [7] [8] [9] 11 A large lesion is more vascular than a small polyp and vessels are larger in diameter. There is no clear evidence for an association between antiplatelet and anticoagulant drug use and PPB. Most studies stated that aspirin is not a risk factor for PPB. 5, 10, 12, 17, 18 In a retrospective survey, Pan et al. showed a significant association between PPB and aspirin, but not with nonsteroidal anti-in- Continuous and categorical variables were expressed as mean±standard deviation and frequencies with percentage, OR and CI 5%-95% respectively. flammatory drugs. 19 Metz et al. showed a significant association between PPB and aspirin, but the study was conducted on large colonic lesions. 20 According to evidence from a meta-analysis, 21 thienopyridines such as clopidogrel increase the risk of delayed PPB (pooled relative risk for PPB of 2.54; 95% CI, 1.68-3.84; p<0.00001). ESGE guidelines recommend interruption of thienopyridines before polypectomy only if the patient had no recent thrombotic event or a coronary drug-eluting stent placed >12 months previously. 13 ESGE guidelines state: "If antiplatelet or anticoagulant therapy is discontinued, then we recommend this should be resumed up to 48 hours after the procedure depending on the perceived bleeding and thrombotic risks. " Our study supports these recommendations, even though this sample did not include a large number of patients using these drugs. Another limitation of this study is the possible underestimation of the incidence of PPB cases, and especially those with minor bleeding. Some patients may have been treated at other hospitals, whose medical charts were not accessible, or patients with only minor bleeding may not have gone to the emergency room. An additional limitation of our study, because of its retrospective nature, is the underestimation of the possible role played by antiplatelet drugs in PPB, because these agents are sometimes interrupted after polypectomy. The data on use of these drugs in PPB cases after polypectomy were always available from the medical charts, but the data for controls were unclear (recall bias). Continuous and categorical variables were expressed as mean±standard deviation and frequencies with percentage, OR and CI 5%-95% respectively.
Conversely, LMWH was always administered before and after the procedure (bridge therapy) because of the known risk of thromboembolism in the absence of the drug. This study clearly showed the association between heparin bridge therapy and risk of PPB, and especially for delayed PPB. In previous studies, Witt and Inoue observed more bleeding episodes in patients who received polypectomy with use of heparin or heparin bridge therapy. 22, 23 The BRIDGE and PERIOP-2 randomized, prospective, placebo-controlled trials evaluated strategies for periprocedural management of anticoagulant drugs. According to recent evidence, bridging therapy should be avoided in patients at low risk of thrombosis; the need for bridging therapy and the timing of post-procedure anticoagulation should be balanced according to the thrombotic and bleeding risk. 24, 25 The thrombotic risk is currently assessed with the CHA2DS2-VASc score; 26 similarly, PPB risk should be assessed by taking into account not only medication use or polyp size alone, but all risk factors, as shown in our study. It is essential to keep in mind that preventive clipping or endoloop use is warranted in polypectomy, even though one retrospective study failed to show a protective role of clipping in patients taking antiplatelet/anticoagulant drugs. 27 With regard to prophylaxis, one meta-analysis showed that injective or mechanical measures are effective at reducing early PPB but not late PPB. 28 Another meta-analysis 29 that considered only large polyps showed a reduction in PPB risk with adrenaline injection or mechanical hemostasis (mainly loop). Our study failed to establish a protective role for metallic clips; however, our univariate analysis showed that hemoclips were more frequently used in PPB cases than in controls because of the relatively larger size of lesions resected in the case group. According to a cost-effectiveness decision analysis, the placement of a prophylactic endoscopic clip after polypectomy appears to be an appropriate strategy for patients who receive antiplatelet or anticoagulation therapy. 30 In conclusion, the size of the resected polyp, use of LMWH, comorbidities, and presence of ≥2 risk factors were independently correlated with PPB. Periprocedural management decisions should be based on assessment of competing risks for thrombosis and bleeding.
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